The definition of fibrogenic processes in fibroblastic foci of idiopathic pulmonary fibrosis based on morphometric quantification of extracellular matrices.
There is limited information regarding the process of tissue remodeling in fibroblastic foci associated with idiopathic pulmonary fibrosis. The aim of this study was to identify the different pathologic stages of tissue remodeling in fibroblastic foci based on the histopathologic differences in the glycosaminoglycan distribution and collagen deposition. In addition, we also aimed at clarifying the stage-specific characteristics by taking into consideration the expression pattern of matrix metalloproteinase and angiogenesis. Lung biopsies of 16 patients with idiopathic pulmonary fibrosis were used. The presence of glycosaminoglycans was detected by Alcian blue staining, and type I collagen was detected by immunohistochemical analysis with a primary antibody specific to the cross-linked carboxyterminal telopeptide of type I collagen. The fibroblastic foci characterized by the expression intensity of Alcian blue and telopeptide of type I collagen were divided into 3 groups, namely, Alcian blue(+)telopeptide of type I collagen(weak), Alcian blue(+)telopeptide of type I collagen(+), and Alcian blue(weak)telopeptide of type I collagen(+); consequently, 3 new stages were defined--stages I, II, and III, respectively. A significant inverse correlation was observed between the area densities of Alcian blue(+) and telopeptide of type I collagen(+) in fibroblastic foci. Stage I was characterized by the expression of matrix metalloproteinase-2 and tissue inhibitor of matrix metalloprotease-2 in fibroblasts and the overlying epithelium of fibroblastic foci, and also the absence of capillary angiogenesis. In contrast, the expression of these proteins was attenuated in stage III, except for that of matrix metalloproteinase-2 in fibroblasts. In stages II and III, capillary angiogenesis was observed. Lymphangiogenesis was undetected in all the 3 stages. Thus, pathologic staging helps understand the roles of the factors involved in tissue remodeling in idiopathic pulmonary fibrosis.